to determine how importers of pork define 7 predetermined quality categories (food safety, customer service, eating quality, product specification, packaging, visual characteristics, and production history) and to estimate willingnessto-pay (WTP) and establish best-worst (B/W) scaling (rank) for the 7 quality categories. Interviews were conducted in Hong Kong/China (n = 83), Japan (n = 48), Mexico (n = 70) and Russia (n = 54) with importers of U.S. pork or those who had purchased U.S. pork from distributors in the last 3 yr. Interviews used dynamic routing software and were structured such that economic factors for purchase were addressed first, allowing all responses to focus on quality. Questions about WTP and B/W were asked and then each respondent was asked to define what each quality category meant to them. Generalized linear mixed models were used to analyze frequency data. Over 70% of interviewees in Hong Kong/China, Japan, and Mexico responded that purchase price was influential in deciding whether or not to purchase imported pork. This number was lower in Russia, where respondents stated tariff rates were also important, indicating mar-
INTRODUCTION
ket access was a larger issue in Russia. Food safety was the most important quality category (price was not included as a part of quality) for imported pork followed by specifications. Respondents indicated some form of government inspection was how they defined food safety, whereas product size, weight, and subcutaneous fat were all included in the definition of specifications. Interviewees were more likely to pay premiums for customer service and less likely to pay premiums for packaging (P < 0.05). The premiums that were willing to be paid for guarantees of quality for imported pork variety meats were numerically lower than for whole muscle cuts or processed products. A guarantee associated with food safety of processed pork products was found to be the quality attribute for which importers would be willing to pay the highest premium. Production history was found to be the least important quality attribute for importers of all types of U.S. pork, except those in Japan. Exporters could increase profitability if a guarantee of customer service was made. Price, tariffs, and exchange rates are important to pork importers; these results indicated that if certain quality attributes could be guaranteed, exporters could increase profitability.
the value of each pig harvested in the United States (USMEF, 2013) . Several works have attempted to quantify attributes that are important to international consumers of U.S. pork (Morgan et al., 1994; Vonada et al., 2000 Vonada et al., , 2001 Smith et al., 2002) . The previous studies reported that external fat, lean color, packaging, workmanship/specifications, and cut shape were all important to consumers of imported pork products in several Asian and Mexican markets.
Differences in preference for certain attributes (color, marbling, etc.) of pork have been reported between countries (Verbeke et al., 2005; Fortomaris et al., 2006; Cho et al., 2007; Ngapo et al., 2007a,b; Chen et al., 2010; Ngapo et al., 2010) . Previous studies that have sought to quantify preferences for pork quality traits have been limited in ascertaining objective measurements of quality, and none have defined the willingness-to-pay (WTP) of consumers for pork quality. Willingness-to-pay methodology has been developed using dichotomous choice to determine the maximum value that a population will pay for a good or service (Hanemann, 1984; Loomis et al., 1997) . Previous works have applied these methods to agricultural economics (Lusk and Briggeman, 2009; Tonsor and Shupp, 2009 ) and within Phase I of the National Beef Quality Audit-2011 (Igo et al., 2013) . The objectives of this work were to determine how importers of pork define 7 quality categories, to estimate WTP for the predefined quality categories, and to establish a best-worst (B/W) scaling (rank) based on importance for the pork quality attributes.
MATERIALS AND METHODS
This survey was conducted in an almost identical manner to Phase I of the National Beef Quality Audit-2011 (Igo et al., 2013) . Personnel from the offices of the United States Meat Export Federation (USMEF) in China, Japan, Russia, and Mexico identified companies in each country that had imported U.S. pork or purchased U.S. pork in the last 3 yr. Companies were characterized as either 1) primary customers that had imported pork directly from pork processors (packers) or 2) market chain customers that were indirect purchasers of imported pork that used imported pork in their business operations but had not imported it themselves. Not all market sectors were equally represented due to availability and unequal distribution within the general population. Designation was also made based on the cut type (whole muscle, variety meat, and processed product) that each company had purchased. Face-to-face interviews were conducted with decision makers for companies that were identified by USMEF personnel; no incentives were offered to the companies that participated. All interviews were conducted with individuals who made purchasing decisions to ensure the most accurate WTP responses. Interviews were conducted by teams of 2 trained individuals, 1 of which entered responses into the computer software and the other who manually recorded responses; interpreters were provided where necessary. All interviews were conducted between November 2009 and April 2010. Interviews (each n represents 1 company) were conducted in China/Hong Kong (n = 83), Japan (n = 48), Mexico (n = 70), and Russia (n = 54) in the cities of Beijing, Guangzhou, Hong Kong, Tokyo, Monterrey, Mexico City, Kaliningrad, Moscow, and St. Petersburg. Interviewees represented a diverse cross-section of the companies that were identified by USMEF personnel.
Computer-Assisted Interview Software
A dynamic routing, computer-assisted interview program was developed using commercial software (PASW Data Collection 5.6; SPSS, Inc., Chicago, IL). The software standardized the order and specific questions that were asked during interviews and had the capability to 1) assign randomly generated values to questions pertaining to WTP and 2) route questions based on preceding answers. The use of this software allowed for determination of those quality attributes for which interviewees held as prerequisites or requirements for purchase and determination of quality attributes that they were willing to sacrifice if a product was discounted in price.
Quality Categories
Questions were asked in a sequence designed to eliminate any chance of returning a biased response and were not necessarily asked in the sequence described herein. It was necessary to determine how purveyors of imported pork in each country defined quality by explicitly asking "what each quality attribute means to your firm." Quality attributes similar to those used in the 2011 National Beef Quality Audit (Igo et al., 2013) were divided into 7 categories: 1) food safety, 2) customer service, 3) product eating quality (eating quality), 4) product specifications, desirability and conformity (specifications), 5) product packaging and condition on receiving (packaging), 6) visual characteristics of the product (visual characteristics), and 7) production history. Companies were not provided with questions before the interview and were not given a definition of what the interviewers thought that each quality category meant; no list of potential answers was provided. Interviewees were asked to list any economic factors that must be satisfied before making purchasing decisions. The purpose of this question was to first sum-marize economic considerations for purchase, so that all subsequent responses would reflect quality-based purchasing considerations. Willingness-to-pay and B/W scaling questions were asked specific to each product type (e.g., whole muscle cuts, variety meats, processed pork) that companies imported.
Willingness-to-Pay Estimates
Questions designed to determine WTP for quality attributes began with asking respondents what traits were "required" in order for their company to import pork. Responses to this question were categorized by the interviewer into 1 of the 7 quality categories (food safety, customer service, eating quality, specifications, packaging, visual characteristics, and production history). All interviewers were trained to standardize the classification of responses before an interview began. Once a quality category was defined by the interviewee as being required for purchase, questions were asked to determine whether the company would be willing to import pork that did not meet the specified "requirement" if the product was sold at a discounted price. This was done to determine whether the required quality attribute was indeed nonnegotiable or if they could be enticed to change their mind based on price. The discounts that were offered were randomly generated numbers between 0 and 100%. A second discount question was generated by the survey software based on the response to the first discount question. If the company responded that products would not be purchased at the first randomly generated discount, then the second discount was offered at an even greater value than the first. If the company responded that they would purchase products at the first discount, then the second question was asked with a lower discount than the first discount.
Following the questions related to purchasing at discounted prices, respondents were asked whether or not they were willing to pay a premium for the remaining quality categories and, if so, how much. The questions that were asked about which pork quality attributes companies would be willing to pay a premium for excluded categories previously identified as being required. Questions were asked using a randomly generated premium between 0 and 100%. Similar to the discount questions, 2 questions were asked as to what premium companies might be willing to pay if a quality attribute could be guaranteed. If an interviewee responded that they would not be willing to pay the first randomly generated premium, then the second question offered the same guarantee at a lower premium. If the company responded that they would be willing to pay the first premium, the second question was asked with a higher premium than was offered in the first question. If the interviewee responded "no" to both premium questions, it was assumed that the company was unwilling to pay a premium for the specified quality attribute.
Best-Worst Scaling
The B/W scaling questions were designed to generate a complete rank of the 7 quality categories. As described by Louviere and Islam (2008) and Lusk and Briggeman (2009) , an orthogonal fraction of 2 7 could be used to create 8 sets of comparisons for 7 categories. Within each comparison, interviewees were asked to specify the most and least important quality attribute. Since each category or attribute could be specified as either present or absent in the product, the fraction 2k was used to compare k categories against one another (Louviere and Islam, 2008) . This approach allowed a complete rank to be developed for all 7 categories but minimized the potential for bias that can be found in protocols that use a ranking scale in which all categories are presented simultaneously. Bias was eliminated because the contrasts were made such that there was only 1 way to choose something as most or least important relative to another attribute (Cohen and Neira, 2003) .
Interviewees were presented with 7 triads that contained various combinations of the 7 quality attributes. The triads were created based on the block design for 7 samples that was published by Cochran and Cox (1957) . Questions were constructed systematically such that 3 traits at a time were compared against one another. This allowed process of elimination to dictate that the categories identified as the most important in the first few questions were eventually compared against all other categories identified as most important in other contrasts and the same for those attributes identified as least important. A final comparison was made that compared all 7 attributes in a single contrast. The final question established the extremely important and unimportant attributes, whereas the questions that compared 3 attributes against one another developed an unbiased rank of the attributes that were "intermediate" in terms of importance.
Statistical Analysis
All data were analyzed in SAS 9.2 (SAS Inst. Inc., Cary, NC). Generalized linear mixed models were evaluated in the GLIMMIX procedure. The GLIMMIX procedure determined the probability that a respondent would identify a quality category as a nonnegotiable requirement for purchase and the probability that a respondent would be willing to pay a premium for a quality attribute. Models evaluated the fixed effect of coun-try × attribute for the binomial response variable as to whether or not an attribute would be required for purchase. Denominator degrees of freedom were calculated using the Kenward-Roger approximation (Kenward and Roger, 1997) . Comparisons of the probabilities that a quality attribute was required for purchase were made within a country by cut type (whole muscle, variety meat, and processed product), within country across all product types, and between countries. Least squares means were compared in the logit scale and were separated using pairwise t tests and a significance level of 0.05. The GLIMMIX procedure was used to estimate the average percent premium that respondents would be willing to pay for each attribute. Models included the fixed effect of country × attribute. Least squares means were separated using the PDIFF option.
RESULTS AND DISCUSSION

Distribution of the Survey Population
Sixty to 75% of the companies that were interviewed imported pork directly from non-U.S. companies, whereas 60 to 65% imported pork directly from U.S. companies, depending on the segment of the market that they represented. Over 70% of interviewees in all countries were importers or distributors, while the remainder purchased products from these individuals. The reason these frequencies added up to to greater than 100% was that some importers sourced pork from both U.S. and non-U.S. companies. In Japan, the majority (n = 31) of interviews were conducted with individuals who did not directly import pork products but instead used imported pork purchased from distributors. Over 70% of interviewees in Japan were either restaurateurs or retailers. Over 70% of interviewees in all countries classified themselves as importers or distributors. Very few (<6%) of those that were interviewed classified themselves as foodservice buyers, except in Hong Kong/China (18%). In Mexico, 54% of respondents classified themselves as further processors, compared to a frequency of 10 to 29% in all other countries.
Economic Conditions Required to Import Pork
Price was a deciding factor for approximately 70% of importers in Hong Kong/China, Japan, and Mexico to determine whether or not they would import pork or purchase imported pork (referred to as "import" from here on). Fewer respondents in Russia (55%) cited price as a deciding factor to import pork; however, customers in Russia did cite exchange rate (42%) and tariff quota (39%) as considerations. The importance of quotas to customers in the Russian market indicated that issues with access to pork and other meats are more prevalent by comparison to other countries. Exchange rate was a deciding factor to import pork in Hong Kong/China, Japan, and Mexico at a frequency of 20, 38, and 54%, respectively. The only other factor that was cited at a frequency of >15% that determined whether or not to import pork was "seasonal changes in demand" for customers in Hong Kong/China (18%).
How Importers of U.S. Pork Define Quality by Category Food Safety. Responses for how importers of pork defined the predetermined quality categories by country are reported in Table 1 . Most of the importers and purveyors of pork that were interviewed responded that USDA inspection was 1 of the top 3 ways that they defined food safety; however, in Japan, traceability and no microbial or physical hazards were the top 3 responses. In China, respondents indicated that incountry inspection of imported products was part of how they defined food safety. Health certificates were the most commonly defined component of food safety for Russian companies. Meat that is imported into Russia must be accompanied by health certificates specific to that country rather than the general export certificate 9060-5 (USDA-FSIS, 2013).
Customer Service. On-time delivery was the most common way that pork importers defined customer service (Table 1) . Service after the sale, response to questions, and response to complaints were also among the most common definitions of customer service. In Russia, the second most common way to define customer service was "correct documentation." As summarized above, export of meat to Russia requires specific health certificates. Transfer certificates that summarize movement of raw product from packers to further processors are required to export meat to Russia. Japanese importers defined customer service to include flexible product specifications. Japan is the highest value (total USD) export market for U.S. pork (USMEF, 2013). The result has been that Japan has more variety in terms of pork product specifications than any other export market.
Eating Quality. Flavor and tenderness were identified by pork importers as traits they used to define eating quality. Several importers defined eating quality to include no presence of off-odors, which highlights the challenges with shipping product long distances, over extended periods of time. Novel odor scavenging technologies used in the packaging industry could be essential to addressing concerns of importers of U.S. pork as they relate to product odors on arrival. Inappropriate packaging (leakers, or vacuum packaged product with inappropriate seals) is likely a criti-cal component of addressing concerns of importers as they relate to odor and eating quality.
Product Specifications. Correct product size and consistency and the correct amount of subcutaneous (external) fat were included in the top 3 ways that respondents in China/Hong Kong, Japan, Mexico, and Russia defined quality as it related to specifications of imported pork. Preferences for fat content of pork have been explored by previous studies with most works finding that consumers of pork in markets outside the United States prefer low levels of fat (Ngapo et al., 2007a,b) . Interviewees in the Russian market most commonly cited "correct product" as the way that they defined product specifications. This could indicate that customers in the Russian market receive more incorrect orders or that they are less concerned with specific specifications (e.g., fat trim, grade, etc.) and more concerned with the entirety of the load.
Packaging/Condition on Arrival. Importers of U.S. pork most frequently cited box strength as how they defined quality packaging (Table 1 ). This is not surprising when issues with crushed boxes that occur during shipment via cargo ship are considered. The consequences of inappropriate packaging on arrival could include rejection of a load, which may result in product that must be returned to the shipper or rerouted to another location or, in the case of spoilage, the product is destroyed. Packaging preferences for pork (e.g., vacuum vs. individually wrapped) were also found between countries. Importers of pork most commonly stated that they preferred vacuum packaged product, except in Russia where individual wrapped product was preferred. Visual Characteristics. Color is the most important factor determining whether or not a consumer will purchase fresh meat (Mancini and Hunt, 2005) . It has been estimated that product discoloration costs the meat industry over $1 billion in lost revenue each year . Concerns associated with discoloration may be even more apparent in products that are exposed to extended shipping periods. Not surprisingly, importers of U.S. pork most commonly stated that lean color and fat color were how they defined quality of visual characteristics (Table 1) . Different color preferences for either light or dark colored pork have been reported based on country (Cho et al., 2007; Chen et al., 2010; Ngapo et al., 2010) . Fat content, or lean to fat ratio, was reported by all importers to be an important part of visual characteristics. As summarized above, several studies have reported a preference of consumers outside the United States for low levels of fat in pork (Verbeke et al., 2005; Fortomaris et al., 2006; Ngapo et al., 2007a) .
Production History. Production history had the most variable definition based on the responses that were recorded to qualify the 7 predefined quality attributes. Importers in Russia were not concerned with production history (Table 1) , which was interesting considering they most frequently defined health certificates as a component of food safety (Table 1 ). The Russian market requires health certificates that link the product to the site of harvest, the further processor, and the cold storage facility. The brand or company reputation was the most common way that importers of pork in Hong Kong/China defined production history (Table 1 ). All importers of pork did respond that some information on production practices was 1 of the top 3 ways in which they defined production history. Further exploration may be required to determine those specific pork production practices (e.g., β-agonist use, traceability, etc.) Table 2 . Probabilities of quality attributes being required by certain importers to purchase nonprocessed U.S. pork (required), probability of a company paying a premium for quality attributes (premium), and the average premium that companies would be willing to pay if a quality attribute could be guaranteed (premium paid) a-d Least squares means in a row without a common superscript letter differ (P < 0.05).
x-z Least squares means in a column without a common superscript letter differ (P < 0.05).
that importers in Hong Kong/China, Japan, Mexico, and Russia are most concerned with. Willingness-to-Pay for Quality Attributes. The quality attributes that importers of pork in Hong Kong/ China, Japan, and Mexico were most likely to require for whole muscle cuts included product specifications, visual characteristics, and food safety (Table 2) . Within all countries, customer service, product packaging, eating quality, and production history were less likely to be required than the quality attribute that was most commonly required for purchase (specifications, food safety, visual characteristics, and specifications in Hong Kong/China, Japan, Mexico, and Russia, respectively; P < 0.05). Between countries, Japan was most likely to require food safety as a prerequisite for purchase of whole muscle cuts of pork (P < 0.05). Russia was the least likely to require visual characteristics for purchase (P < 0.05), whereas no differences were found between countries for the likelihood that specifications, customer service, eating quality, or proper packaging would be required to import whole muscle cuts of pork (P > 0.05).
Trends for the quality attributes that were required to import pork variety meats were similar to those for whole muscle cuts (Table 2) ; however, the likelihood that any of the 7 predefined quality attributes would be required to import pork variety meats tended to be numerically lower than for skeletal muscle cuts and processed products. Importers of pork in Japan appeared to be more likely to require food safety in processed pork products by comparison to muscle cuts or variety meats (Table 3) .
Respondents in Hong Kong/China more tended to respond that they would be more willing to pay a premium for imported pork products if a guarantee for any of the 7 quality attributes could be made (Tables 2  and 3 ). Importers of whole muscle pork cuts in Hong Kong/China and Japan were more likely to pay a premium for a guarantee related to production history and customer service compared to those in Mexico (P < 0.05). Importers and purveyors of whole muscle pork cuts in Russia were least likely to pay a premium for packaging quality (P < 0.05). Interviewees in Hong Kong/China and Russia were more willing to pay a premium for eating quality of whole muscle cuts of pork than those in Japan or Mexico (P < 0.05). Customer service was the quality attribute for which importers of whole muscle cuts of pork were most likely to pay a premium (P < 0.05).
Best-Worst Scaling (Shares of Preference). The ranking of the 7 predefined quality attributes as related to their importance in imported pork products is summarized in Table 4 . Food safety was the most important quality attribute for interviewees in all countries except Russia, where specifications were most important. These findings are in agreement with those of Igo et al. (2013) , who reported that food safety was the most important quality attribute across all sectors of the U.S. beef industry. Product specifications and eating quality were generally among the other major quality concerns for importers of pork. Production history and customer service appeared to be less important; however, as previously cited, several importers were willing to pay premiums if guarantees of these quality attributes could be made for imported pork.
Food safety is the most important quality attribute to provide to pork importers. Price, exchange rate, and Table 3 . Probabilities of quality attributes being required by certain importers to purchase processed U.S. pork, probability of a company paying a premium for quality attributes (premium), and the average premium that companies would be willing to pay if a quality attribute could be guaranteed (premium paid) a-d Least squares means in a row without a common superscript letter differ (P < 0.05).
x-z Least squares means in a column without a common superscript letter differ (P < 0.05). 
